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Abstract

A significant preference for high-quality
sweet-cream butter over several commer-
cial brands of margarine was observed
when evaluated by a large college-student
panel. Salt levels from 0.54 to 1.86%
were preferred by the student panel. Sig-
nificant flavor preferences were not found
for butters prepared from aliquots of one
lot of cream repasteurized at 76.6 for 1,800
sec and the other at about 96.0 C for 7,200
see. The distribution of preference scores
on a nine-point scale varied widely among
the spreads tested.

In recent years margarine has become a
popular substitute for butter, mainly because
it is much lower in price (4). Butter, however,
is generally conceded to have a more appealing
flavor, and is_thus served as the premium
quality spread. ’

In our work, college-student flavor panels
were used to study several factors pertaining
to butter and margarine preferences. These
were: the preferred salt content, the relative
preference for butters from different sourees,
the preference of high-quality butter relative

to several kinds of commercial margarine- (dis----
similar in price and in their fat base), and.

possible differences in butter flavor between
butters prepared from lots of eream receiving
different pasteurization treatments.

Experimental Procedure

Flavor panels. Flavor preference panels were
conducted and the data analyzed as described
‘by Calvin and Sather (1). The size of panels
ranged from 134 to 176 students, who were
chosen on a first-come, first-serve basis; thus,
the judges did not necessarily have higher
than average taste aeuity or previous experi-
ence. For a given test, each judge was served

from three to five coded butter or margarine .

samples, kept at 10 C before serving, and a
hot roll.. The judges scored the test samples

1 Meehnical Paper no. 2511, Oregon Agrieultural
Experiment Station. . .

2 This study was supported by the Agricultural
Research Service, USDA Grant mno. i+12-14-100-
7657(73). Administered by the Eastern Utiliza-
tion Research and Development Division, 600. East
Mermaid Lane, Philadelphia, Pennsylvania.

on a nine-point hedonic scale. A smaller pref-
erence panel consisting of 19 staff members of
the Food Seience Department at Oregon State
University was used for one test. )

Test samples. Descriptions of the butters
tested are given in Table 1. The butter ob-
tained from the Oregon State University Dairy
Products Laboratory was made from fresh,
pasteurized sweet cream. Commercial sweet-
cream butters were purchased from local food
markets, selecting high-quality samples with
the same lot numbers (i.e., from the same
churning) for each separate test. The four
brands of margarine used are described in
Table 2. Butter and margarine samples were
obtained directly from the food markets as
required during ‘one. and one-half years.

Aliquots of the butter and margarine were
assayed for sodium chloride by titration with
silver nitrate (3). e

Results and Discussion

Results of the flavor preference tests are
summarized in Tables 3-6. Samples in Tests

1, 2, and 3 contained different levels of salt

(Table 3). Each sample was churned in the
University Dairy Produets Laboratory from
the same batch of pasteurized sweet cream.

“TABLE ‘1. Types of sweet-cream butter evaluaied

by student flavor panels.

Cream
pasteurization
NaCl
Butter (w/w) Temp _, Time
(%) (©) (sec)
Commereial e
butters . i e
A-1 0.09* 87.7 About 25
A-2 1.73 87.7 About 25
B 2.40 93.3-96 About 1
University
dairy
products
laboratory
butters :
1 0.05" 76.6 1,800
2 0.54 76.6 1,800 ;
3 1.00 76.6 1,800
4 1.33 76.6 1,800
5 1.86 76.6 1,800
6 2.40 76.6 1,800
7 1.00 93.3-98.8

- 7,200

2 Sold as unsalted butter.
» Churned as unsalted butter.
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TABLE 2. Types of margarine evaluated by student.
flavor panels.

NaCl
Brand  Price (w/w) Type of fat base®
R (cents/
» Ih) (%)
W1 0.49 1.86 Liquid corn oil
w2 - 053 0.09 Liquid eorn oil
L (no preserva-
tive)
X0 - 0.49 2.08 Partially hydroge-
. nated vegetable
oils and liquid
S corn oil
Y . 020 2.43 Hardened lard and
soybean oil
Z .- .. 034 1.78 Partially hydroge-

nated soybean
and cottonseed
oil

_.LAll margarines also contained dry milk, arti-
ficial flavor, emulsifier, coloring, vitamin A, and
preservative. Brands Y and Z were displayed as
nonrefrigerated produets; other brands were re-
frigerated during market display.

The judges indicated a preference for moder-
ately salted (0.54, 1.33, or 1.86%) butters,
whereas heavily salted (2.409) and unsalted
(0.05%). butters were scored lower.

i ,':Sa.lted commercial brands of butter and mar-
garine scored more than two hedonic units
higher than their unsalted counterparts (Table
4, Test 4). While salted butter (A-2) scored
,s_igni_ﬁéantly higher than the salted margarine
(W-2), the three unsalted spreads in Test 5
all seored very near the middle of the hedoniec

TABLE 3. Mean hedonie scores of butters made
in the University Dairy Products Laboratory con-
taining different levels of sodium chloride.

But-
. ter ;
: sam- ) ‘ .
Test ple NaCl Mean LSD at 0.05
no. . . not (w/w) score® level
Y (\ o'v i . -
1 4 1.33588 671 0.35 for
2 0.54 6.48 149 judges
6 2.40 6.07
1 0.05 4.67
2 5 1.86 6.52 0.37 for
2 0.54 6.37 146 judges
6 2.40 5.71 ) )
1 0.05 4.56+"
5 1.86 6.56" 0.33 for
4 1.33° 6.45 145 judges
2 0.54 621
1 0.05° 415

¥

*Fsom Table 1. : :
*Score from 9, like extremely, to 1, dislike
extremely; a score of 5'is neither like nor dislike.

scale (neither like nor dislike). Thus, flavor
advantages of butter over margarine were nul-
lified when salt was excluded.

A relatively high-priced commercial butter,
Brand B, scored higher than the two butters
made in the University Dairy Products Labora-
tory (Test 6). The different pasteurization tem-
peratures employed for the ereams did not have
a detectable effect on the flavor preference of
Butters 3 and 7, as they scored the same
(Table 1). This result, again observed in Test
7, is of interest, because it has been found
that the methyl ketone and lactone contents
in butter depend on intensity of the heat treat-
ment (2, 5). Butter 7, therefore, had a higher
lactone and methyl ketone concentration than
did Butter 3. )

Butter scored significantly higher than all
the margarines in. Tests 7 through 10. Higher-
priced margarines scored better than lower-
priced margarines in Test 10, although prices
and hedonic scores of the margarines were not
in exact parallel order. In this series of tests,
butter made in the University Dairy Products
Laboratory usually seored lower than that ob-
tained from commercial sources. This was
attributed by the expert butter tasters to the

TABLE 4. Mean hedonic scores. of different types
of butters and margarines.

LSD at
Test Mean 0.05
no. -~ Sample® score® level
4 Butter A2, 6.55 0.39 for
1.739% salt 142 judges
Margarine W-1, 6.01
1.86% salt
Butter A-1, 3.82
unsalted
Margarine W-2, 3.57
unsalted
5 Butter A-1, 5.05 0.29 for
unsalted 163 judges
Butter 1, 4.98
unsalted
Margarine W-2, 4.74
unsalted
6 Butter B 6.80 0.33 for
Butter 3 6.36 151 judges
Butter 7 6.36
7 : Butter B 6.94 0.32 for
Butter 3 5.78 169 judges
Butter 7 5.71
Margarine Y 5.29
8 Butter A-2 6.92 0.34 for
Butter 7 6.69 149 judges
Margarine Y 5.99
9 Butter B 6.53 0.40 for
" Bautter 4 5.75 134 judges
Margarine W-1 517

*From Tables 1 and 2.
» Ag in Table 3.



TapLE 5. Comparison of student and staff member
flavor preferences for several butters and mar-
garines.

TABLE 6. Percentage of tasters showing strong
likes and dislikes for various butters and mar-
garines.” . .

Mean score”

Test. SR Stu-

no. Sample® dent Staff
Butter B 6.75 7.11
Margarine W-1 6.32 5.47

10 Margarine X 5.95 5.26
Margarine Y 5.36 5.00
Margarine Z 5.12 3.89
LSD at 0.05 level 0.33 1.06
No. of judges 176 19

s From Tables 1 and 2.
® Ag in Table 3.

presence of a slight oxidized off-flavor in these
samples.

The staff panel (Table 5) indicated stronger
likes and dislikes than students, but ranked
the spreads in the same order. These conclu-
sions are only indicative, since the least sig-
nificantly different (LSD) for the small staff
panel is quite large.

A factor of considerable importance econom-
ieally is the degree of like or dislike for the
different spreads. Table 6 shows percentages
of tasters revealing pronounced likes and dis-
likes for various samples. Less than 3% of the
students liked unsalted butter and the value
for higher-priced unsalted margarine was ap-
proximately the same. The percentage of stu-
dent tasters indicating strong dislikes for all
salted spreads was =4%, except for the lowest-
priced margarines.

Fig. 1 illustrates the entire distribution of
scores for several spreads at each of the nine
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Test
no.* Sample® Dislike Like
(%0)—
3 Butter 1, o
(unsalted) 23 2.7

3 Butter 5 2.8 36

7 Butter 3 1.8 13

7 Margarine Y 6.5 12
10¢ Margarine Y 26 5.6
10 Butter B 4.0 42
10 Margarine W-1 2.9 29
10 Margarine X 34 21
10 Margarine Y 5.7 8.6
10 Margarine Z 8.0 8.6

a Per cent dislike includes the fraction of judges
selecting the last two numbers. on the hedonic
seale, meaning dislike very much or dislike ex-
tremely. Per cent like is the fraction of judges
selecting the highest two numbers on the hedonic
scale, meaning like very much or like extremely.

b Samples are deseribed in Tables 1 and 2.

¢ Test number given in Tables 3, 4, and 5.

4 Staff panel. Other tests mo. 10 refer to student
panels.

descriptive hedonic levels [these levels are given
by Calvin and Sather (1)]. Differences be-
tween spreads are more evident at the like and
dislike ends of the scale than in the middle.
Fig. 1 demonstrates that on a flavor preference
basis, among college students, butter is pre-
ferred over margarine.
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